The phenomenon and significance of teratospermia in felids.
The common domestic cat is an important research model for endangered felids, as well as for studying genetic dysfunctions, infectious diseases and infertility in humans. Especially significant is the trait of teratospermia (ejaculation of < 40% morphologically normal spermatozoa) that commonly occurs in about 70% of the felid species or subspecies studied to date. Teratospermia, discovered more than two decades ago in the cheetah, is important: (i) for understanding the significance of sperm form and function; and (ii) because this condition is common in human males. It is apparent from IVF that deformed spermatozoa from teratospermic felids do not fertilize oocytes. However, the inability of spermatozoa from teratospermic males to bind, penetrate and decondense in the cytoplasm of the oocyte is not limited to malformed cells alone. Normal shaped spermatozoa from teratospermic males have reduced functional capacity. IVF results have consistently revealed a direct correlation between teratospermia and compromised sperm function across felid species and populations. The most significant differences between normospermic (> 60% normal spermatozoa per ejaculate) and teratospermic felids include: (i) the time required for sperm capacitation and the acrosome reaction to occur in vitro; (ii) culture media requirements for capacitation in vitro; (iii) phosphorylation patterns of tyrosine residues on sperm membrane proteins during capacitation; (iv) susceptibility to chilling-induced sperm membrane damage; (v) sensitivity to osmotic stress; (vi) stability of sperm DNA; (vii) sperm protamine composition; and (viii) fertilizing ability after intracytoplasmic sperm injection. In conclusion, (i) the felids (including wild species) are valuable for studying the functional significance of both pleiomorphic and normally formed spermatozoa from teratospermic donors, and (ii) the impact of teratospermia is expressed at both macrocellular and subcellular levels.